A homogeneous and noncompetitive immunoassay based on the enhanced fluorescence resonance energy transfer by leucine zipper interaction.
Fluorescence resonance energy transfer (FRET) between two GFP variants is a powerful technique to describe protein-protein interaction in a biological system. However, it has a limitation that the two variants tethered to the respective proteins have to be in sufficient proximity upon binding, which is often difficult to attain by simple N- or C-terminal fusions. Here we describe a novel method to significantly enhance FRET between GFP variant-tagged proteins with the use of leucine zippers. For the homogeneous sandwich immunoassay of a high molecular weight antigen human serum albumin (HSA), two separate single-chain Fvs recognizing distant epitopes of HSA were respectively fused with fluorescence donor ECFP or acceptor EYFP, and FRET between the two was analyzed by fluorescence spectrometry. Because these two proteins did not give any detectable FRET uponantigen addition, we tethered each protein with a leucine zipper motif (c-Jun or FosB) at the C-terminus to help the neighborhood of the GFP variants. Upon antigen addition, the new pairs showed significant antigen-dependent FRET. By exchanging the binding domains, the method will find a range of applications for the assay of other proteins and their interactions in vitro or in vivo.